This longitudinal study tested a theoretically derived pattern of speci c relationships between work characteristics and outcomes. The research model proposed four central domains of the work situation (i.e. task characteristics, workload, social support and unmet career expectations) and three important psychological outcomes (i.e. intrinsic work motivation, emotional exhaustion and turnover intention). More speci cally, it was hypothesized that intrinsic work motivation is primarily predicted by challenging task characteristics; emotional exhaustion is primarily predicted by a high workload and lack of social support; and turnover intention is primarily predicted by unmet career expectations. Furthermore, we hypothesized that (i) the research model is generalizable over samples; (ii) work characteristics at Time 1 in uence outcomes at Time 2; and (iii) the proposed causal pattern of relationships holds over different occupational groups. These hypotheses were tested by means of self-report questionnaires among two samples (bank employees and teachers) using a full-panel design with two waves (one-year interval). Results showed that Hypothesis 1 was con rmed in both samples. Hypothesis 2 was con rmed in sample 1, but not in sample 2. In the latter sample, we found evidence for reverse causation. Hence, Hypothesis 3 could not be con rmed.
hypotheses (cf. Cooper, 1998) . In meta-theoretical terms (e.g., Walker & Avant, 1995) , the above-mentioned models can be characterized as conceptual models. A conceptual model is highly abstract, includes multidimensional concepts, and provides perspectives for research, but is difficult to test.
In this light, Janssen, De Jonge, and Bakker (1999) and Houkes, Janssen, De Jonge, and Nijhuis (2001) concluded that an interesting step forward in the refinement of the above-mentioned conceptual models might be the development of a theoretical model that incorporates both the general insights regarding the influence of work on the health and well-being of employees, and more refined theories regarding specific relationships between work characteristics and outcome variables (see also Cooper, 1998; Kasl, 1996) . Such a model may provide clues for efficient interventions at the workplace (Cooper, 1998) .
A theoretical model contains narrowly bounded specific variables, postulates relationships between these specific variables, and is predictive in nature. These models are testable, yet sufficiently general to be scientifically interesting (Walker & Avant, 1995) . Using conceptual models as a framework, theoretical models are constructed from available theories (e.g. the Job Characteristics Theory; cf. Walker & Avant, 1995) . Theories are generally aimed at describing one specific phenomenon (e.g. intrinsic work motivation). Current examples of theoretical models that cover a relevant range of the area of work and organizational psychology, and that are at the same time specific enough to be empirically tested, appear to be lacking (cf. Cooper, 1998) . Janssen et al. (1999) and Houkes et al. (2001) based their theoretical model on previous findings and several existing refined theories in the domain of Work and Organizational Psychology.
In line with suggestions of Kompier and Marcelissen (1990) , Janssen et al. (1999) distinguished four clear categories of work characteristics: work content, working conditions, labour relations and conditions of employment. These four categories were operationalized as task characteristics (such as autonomy and task variety), workload, social support and unmet career expectations, respectively. In addition, they selected three theoretically distinct psychological outcome variables that were considered organizationally and socially important issues: intrinsic work motivation, emotional exhaustion (as the core component of burnout, cf. Maslach, 1998) and turnover intention. This set of outcome variables seemed to be an adequate representation of the effects work may have on people (i.e. negative and positive; in many studies in this area, only negative outcomes are included; Diener, Suh, Lucas, & Smith, 1999) .
In a next step, Janssen et al. (1999) and Houkes et al. (2001) reviewed the literature regarding these three outcome variables and their determinants in order to formulate a specific pattern of relationships. With regard to intrinsic work motivation, it appeared that theory (e.g. Job Characteristics Theory) as well as empirical studies (e.g., Fried & Ferris, 1987; Tiegs, Tetrick & Fried, 1992) reveal that intrinsic work motivation is primarily predicted by work content variables (task characteristics) such as skill variety and autonomy. When employees have high autonomy, receive feedback about their performance, and have an important, identifiable piece of work to do which requires skill variety (i.e. meaningful work), they may experience feelings of happiness, and hence intrinsic motivation to keep performing well (Hackman & Oldham, 1980) .
With regard to emotional exhaustion, Schaufeli and Enzmann (1998) have conducted an extensive review of the burnout literature and have concluded that emotional exhaustion is particularly influenced by workload, time pressure, lack of social support and role stress (i.e. variables from the categories of working conditions and social and labour relations). A recent meta-analytic study by Lee and Ashforth (1996) also provides evidence for these relationships. Based on these empirical findings, Janssen et al. (1999) hypothesized that emotional exhaustion is primarily predicted by workload and lack of social support. Demanding aspects of work (i.e. high workload) lead to constant overtaxing and in the long-term to exhaustion. Human responses to stress (such as an increase in heart rate and blood pressure, resulting from higher levels of adrenaline, cf. Selye, 1976 ) prepare a person for action in case of danger. However, when stress ensues, and people experience stress every day, this may eventually result in a draining of one's energy and a state of emotional exhaustion. In addition, when an employee receives no social support from co-workers or supervisor, or even has conflicts with them, exhaustion may occur also. The latter hypothesis is in line with, for instance, the Conservation of Resources (COR) theory (Hobfoll & Freedy, 1993) , on which Leiter (1993) based his process model of burnout. According to the COR theory, people strive to obtain or maintain things (i.e. resources) they value. Social support is an example of such a resource. When resources are lost or threatened, stress may occur. When individuals cannot deal with this stress effectively by allocating or investing new resources, prolonged stress and eventually burnout may develop.
Furthermore, emotional exhaustion is conceptually related to depression, a health outcome for which the importance of social causes such as social support, has been stressed by several authors (e.g. Street, Sheeran, & Orbell, 2001) .
Finally, literature regarding turnover intention suggests that, pertaining to workrelated factors, particularly conditions of employment (e.g. salary, career opportunities) are important causes of turnover intention (cf. Iverson & Roy, 1994; Rosse & Miller, 1984; Van Breukelen, 1989) . When employees consider their career opportunities within the organization as limited or absent (unmet career expectations), a withdrawal reaction may be evoked in order to cope with the frustrations. For the individual employee, turnover to an alternative job with better career opportunities may thus be an attractive solution.
Based on these findings, Janssen et al. (1999) , formulated the pattern of relationships that is depicted in Figure 1 . Janssen et al. (1999) tested this model in a sample of Dutch nurses working in a general hospital. Their results revealed that the proposed pattern of relationships largely holds true. Houkes et al. (2001) performed a further, more extensive validation of the proposed pattern of relationships. A multigroup analysis showed that the proposed pattern of relationships was significant and invariant (i.e. relationships have the same strength and direction) across the two samples. In sum, the empirical results with regard to this model seem very promising. However, Janssen et al. (1999) and Houkes et al. (2001) tested the model only cross-sectionally. An important drawback of cross-sectional research is the impossibility to demonstrate causal relationships; only associations between variables can be shown. Longitudinal designs, on the contrary, can be used to reduce the problems associated with cross-sectional studies: they provide a better opportunity to validate theoretically hypothesized causal relationships between, for instance, work characteristics and stress outcomes (Frese & Zapf, 1988; Zapf, Dormann & Frese, 1996) . In addition, longitudinal designs make it possible to investigate alternative causational patterns, and to eliminate the influence of third variables (even without actually measuring them) (Zapf et al., 1996) .
Aim of the study
The present study aims at testing the research model developed by Janssen et al. (1999) and Houkes et al. (2001) longitudinally. In the first place, we aim to find evidence for the generalizability of the pattern of relationships proposed by Janssen et al. (1999) and Houkes et al. (2001) across samples. Second, we aim to find evidence for the causality of the proposed pattern of relationships between work characteristics and outcome variables. With regard to the first aim of this study, we hypothesize that this pattern of relationships is generalizable across samples at both Time 1 and Time 2 (H1). With regard to the causality of relationships, we hypothesize that work characteristics at Time 1 influence the outcome variables at Time 2 (H2). This is in line with the expectations of Janssen et al. (1999) and Houkes et al. (2001) , and with, for example, the propositions of the demand-control-support model (Johnson & Hall, 1988; Karasek & Theorell, 1990 ) and the Job Characteristics Model (Hackman & Oldham, 1980) . Both these models propose that work characteristics are a direct cause of outcomes such as intrinsic work motivation, satisfaction and health.
Most longitudinal studies (including the present study) are designed to demonstrate causal relationships between stressors (x) at Time 1 and outcome variables (y) at Time 2 (i.e. 'regular causation'). This regular causal inference can be made plausible, by means of rejecting alternative explanations (cf. Cook & Campbell, 1979; Zapf et al., 1996) . Alternative explanations for regular causation are reverse causation of y on x, or reciprocal causation (x influences y, and y influences x). Reverse causation might be explained by the 'drift' hypothesis (i.e. unhealthy and unmotivated employees drifting to worse jobs) or the 'true strain-stressor' hypothesis (i.e. sometimes stressors are in fact influenced by outcomes) (see Zapf et al., 1996) . Empirical evidence shows that the reverse causation hypothesis receives support, albeit less than the regular causation hypothesis (cf. De Jonge et al., 2001; Zapf et al., 1996) . Reciprocal relationships are also found in longitudinal studies (e.g. James & Jones, 1980; James & Tetrick, 1986) . Bidirectional influences (which imply a sort of vicious circle) may, although they do not correspond entirely to the nature of most psychological and social systems, be present in job stress research. For instance, an increase of stressors caused by emotional exhaustion may in turn contribute to even more emotional exhaustion (cf. De Jonge et al., 2001; Zapf et al., 1996) . In addition, reciprocal relationships may stabilize or equilibrate a causal system, if the effects are of opposite sign.
Both Lave and March (1980) and De Groot (1981) posit that, in order to test the generalizability of a theoretical model, its validation should be as broad and varied as possible. Kristensen (1995 Kristensen ( , 1996 , however, argues that in order to test a causal pattern of relationships, the amount of variation in exposure to the model variables is more important. Kristensen, therefore, recommends including only a few, but welldefined occupations in a study sample. Considering the recommendations of both Lave and March, and Kristensen, we decided to test our hypotheses in two well-defined but different occupational groups: bank employees (profit sector) and teachers (not-forprofit sector). Related to this issue, a third hypothesis was formulated: the proposed causal pattern of relationships (Figure 1 ) holds over different occupational groups (H3).
Multiple samples and a longitudinal study in itself are not enough to demonstrate causal relationships. According to Zapf et al. (1996) and Finkel (1995) , several methodological pitfalls and difficulties can be distinguished, which can impede the full realization of the power of longitudinal designs. Therefore, they recommend keeping the following methodological issues in mind. All variables should be measured at all time points (i.e., a full panel design), the same measures should be used at all measurement points, the time lag should be adequately planned (ideally, measurement periods should match causal lags), a linear structural equation approach should be used to analyse the data (instead of, for instance, a cross-lagged correlation procedure; cf. Rogosa, 1980) , multiple competing models should be tested, researchers should consider third variables as potential confounders, and finally, the stability of variables should be taken into account. We follow these recommendations as much as possible.
Method

Design and participants
We conducted a full panel design with two waves and used self-report questionnaires to measure the study variables. These questionnaires were administered at two time points with an interval of one year (April 1998 and April 1999) . This period seems long enough to measure possible changes in individual scores, and not too long with regard to non-response. Furthermore, this one-year interval ensures that seasonal influence is stable (cf. Frese & Zapf, 1988; Zapf et al., 1996) . The questionnaires contained a code in order to identify participants in the second wave. As mentioned above, we selected two different study populations: (i) bank employees working at the local offices of a large Dutch bank (profit sector), and (ii) teachers working at a centre for technical and vocational training for 16-18 years old and adults (not-for-profit sector).
Sample 1 comprised 500 employees randomly selected from all people working at the bank on a permanent basis. At Time 1, 253 (51%) usable questionnaires were returned. At Time 2, the 470 employees that were still working at the bank received the second questionnaire. This time, 200 (43%) questionnaires were returned. Our final study sample (the 'panel group') consisted of 148 employees who filled out both questionnaires (30% of the initial group). The mean age in the panel group at Time 1 was 39.3 years (SD =8.7).
1 Sixty per cent of this group were male and 83% were employed full-time.
Unfortunately, a common feature of many panel studies is that a large part of the initial sample is lost (cf. Hagenaars, 1990; Kessler & Greenberg, 1981; Verbeek, 1991) . This may have implications for the external validity of the findings. The non-response in the second wave is discussed in the Results and Discussion sections.
Sample 2 comprised teachers working at the training centre on a permanent basis (N=644). At Time 1 374 (58%) usable self-report questionnaires were returned by mail. At Time 2, the 612 teachers from the initial sample still working at the school, received the second questionnaire; 226 (37%) of them returned the questionnaire. The panel group in this sample consists of 190 teachers (30% of the initial sample). The mean age in the panel group at Time 1 was 47.4 years (SD= 5.8) . Seventy per cent of this group were male, 62% were employed full-time. Among the part-time employed teachers, 17% were contracted for fewer than 18 hours a week.
Measures
Work characteristics
Task characteristics were measured by means of a Dutch translation of the Job Diagnostic Survey (JDS; Hackman & Oldham, 1980 (1)=.13, ns) and age (sample 1: t= .65, ns; sample 2: t= .93, ns). Furthermore, a striking feature of employees in the Dutch education sector is that they are relatively old: 46% of the teachers are older than 45 years.
measures five task characteristics: autonomy, task variety, job feedback, task identity and task significance (range 1-7). An example item is: 'The job gives me considerable opportunity for independence and freedom in how I do the work'. In line with suggestions of Fried and Ferris (1987) , we combined these five task characteristics into a single, unweighted, additive index that reflects the motivating potential of a job (Motivating Potential Score-additive index). According to Fried and Ferris (1987) , this simple additive index is a better predictor of work outcomes than the multiplicative MPS index, which has been suggested by Hackman and Oldham (1980) . In addition, the multiplicative MPS contains two cross-product terms, which may unnecessarily increase measurement error (Evans, 1991) . Second-order factor analysis of the five task characteristics in this additive index (Principal Axis Factoring) showed that a onefactor solution was admissible in both samples and at both measurement points, indicating that it is permitted to combine the five task characteristics into one index (explained variance varied between 40 and 46%).
Workload was measured by means of an 8-item scale that was developed by De Jonge, Landeweerd, and Nijhuis (1993) (range 1-5). This scale consists of a range of quantitative and qualitative demanding aspects in the work situation, such as working under time pressure, working hard and strenuous work. An example item is: 'In the organization where I work, too much work has to be done'. As in earlier studies (e.g. De Jonge, 1995), this scale showed good validity and reliability properties.
Social support was measured by means of a 10-item scale, derived from a Dutch questionnaire on organizational stress (Vragenlijst Organisatie Stress-Doetinchem; Bergers, Marcelissen, & De Wolff, 1986 ; range 1-4). An example item is: 'If problems exist at your work, can you discuss them with your colleagues?'.
Unmet career expectations were measured by means of a 5-item scale (range 1-5), derived from an existing questionnaire called 'Desire for career progress' (cf. Buunk & Janssen, 1992; Janssen, 1992) . We selected 5 of the 8 items of this scale: unmet expectations regarding salary, responsibility, opportunities to develop knowledge and skills, job security and position. For reasons of item overlap with other measures, the three remaining items (i.e. unmet expectations regarding support, self-determination and creativity) were not included.
Outcome variables
Intrinsic work motivation was measured by means of a 6-item scale derived from a questionnaire developed by Warr, Cook, and Wall (1979) (range 1-7). An example item is: 'I take pride in doing my job as well as I can'.
Emotional exhaustion was measured by means of a 5-item subscale of the Maslach Burnout Inventory-General Survey (Schaufeli, Leiter, Maslach, & Jackson, 1996) (range 1-7). This version of the Maslach Burnout Inventory is suitable for use in all professions and not merely the human services. An example item is: 'I feel tired when I get up in the morning and have to face another day on the job'.
Turnover intention was measured by means of a 4-item scale (range 1-2) derived from a Dutch questionnaire on the experience of work (Questionnaire on the Experience and Evaluation of Work; Van Veldhoven & Meijman, 1994 ). An example item is: 'I intend to leave this organization this year'.
Data analyses
We analysed the data in four steps. First, we determined whether there were differences between employees in the panel group and the so-called 'dropouts' (employees who participated in the first wave, but not in the second) with regard to variable means as well as the pattern of relationships between variables. Second, prior to testing hypotheses 1 to 3, we performed several preliminary analyses (means, standard deviations, Cronbach's alphas, test-retest reliabilities, correlational analyses). Third, in order to test the first hypothesis (H1), we performed multi-sample analysis (MSA; by means of the LISREL 8 computer program). More specifically, we tested whether the proposed pattern of relationships (see Figure 1 ) was generalizable across the two study samples (bank employees and teachers) at both Time 1 and Time 2 (strictly, we should speak of the pattern of associations, because these analyses are cross-sectional). By means of MSA it is possible to investigate to what extent a proposed pattern of relationships is actually consistent with the observed data in two or more samples simultaneously (Jöreskog & Sörbom, 1993; Schumacker & Lomax, 1996) . Furthermore, it is possible to investigate whether a proposed pattern of relationships is invariant (i.e. has the same strength and direction) across different groups, thereby providing a powerful validation of this pattern (cf. Byrne, 1994 Byrne, , 1998 . In addition, MSA provides the possibility to test whether differences exist between groups. One can specify certain relationships as invariant, and specify additional relationships for each group separately, where appropriate (Schumacker & Lomax, 1996) . In the fourth and final step, we analysed the panel data in order to test hypotheses 2 and 3. These analyses are longitudinal, while the analyses in step 3 are cross-sectional. We used a cross-lagged panel design (e.g. Finkel, 1995; Kessler & Greenberg, 1981) and we tested a sequence of competing, nested structural equation models in several steps (cf. De Jonge et al., 2001; Hom & Griffith, 1991; Jöreskog & Sörbom, 1993) .
In all LISREL-analyses, we simplified the covariance structure by assuming that the latent and observed variables were identical. In other words, we did not include measurement models in our analyses, but only structural equation models. Simultaneous consideration of all observed variables (i.e. including all measurement models and covariance structure models in one analysis) would result in unreliable parameter estimates and insufficient power (cf. De Jonge et al., 2001; Schumacker & Lomax, 1996) . This procedure seems justified because the measures used in this study have all proven to be valid and reliable in this study and in previous studies. To assess the overall model fit, several commonly used fit indices were used (cf. Bentler, 1990; Hu & Bentler, 1998; Jöreskog, 1993; Jöreskog & Sörbom, 1993; Schumacker & Lomax, 1996; Verschuren, 1991) : the chi-square statistic (c 2 ), the adjusted goodness-of-fit index (AGFI), the root mean square error of approximation (RMSEA), the Akaike information criterion (AIC), the non-normed fit index (NNFI) and the comparative fit index (CFI). With regard to specific relationships, LISREL provides t-values indicating the significance of the specified relationships, and the so-called 'modification indices'. These modification indices provide information as to what specific relationships should be added to the model, when theoretically plausible, in order to improve the fit between the hypothesized model and the data (Hayduk, 1987; Jöreskog & Sörbom, 1993) . Finally, competing models were compared by means of the chi-square difference test (Bentler & Bonett, 1980; Jöreskog & Sörbom, 1993) .
Results
Step 1: Analysis of differences between panel group and dropouts In order to rule out selection problems due to panel loss, we determined whether there were differences between employees in the panel group and the dropouts with regard to relevant demographic and job variables (the four work characteristics and three outcome variables). In both samples, t-tests revealed no significant differences between the panel group and the dropouts with regard to the mean values of work characteristics and outcome variables. Only two minor demographic differences were found between the panel group and the dropouts. It appeared that, at Time 1, in both samples (bank employees and teachers), the panel group was somewhat older than the dropouts (less than one quarter of the standard deviation in both samples). Furthermore, sample 2 included slightly more male employees in the panel group than in the group of dropouts (c 2 (1)=3. 48, p>.05) . This verification of mean differences between respondents and non-respondents is important, but not sufficient to exclude selection problems. Kessler and Greenberg (1981) additionally recommend investigating whether the causal relationships between all study variables are similar for the panel group and the dropouts. In order to examine this so-called causal homogeneity, they suggest using information from the waves in which responses have been obtained. However, in our study the dropouts only responded in one wave, hence, an absolute test of causal homogeneity is hardly possible (only cross-sectional data are available). Therefore, we examined at Time 1 whether the interrelationships between the study variables were homogeneous for the dropouts and the panel group. In order to test this, we first verified whether the intercorrelations between all study variables were similar for both the dropouts and the panel group (in both samples). We performed a cross-sectional, multisample structural equation analysis using two corresponding correlation matrices (one matrix for the panel cases and one matrix for the dropouts), for both sample 1 and sample 2 (Jöreskog & Sörbom, 1993) . In both samples, no significant differences were found regarding the intercorrelations of the study variables between the panel group and the dropouts (sample 1: c 2 (28) =35.66, p>.05; sample 2: c 2 (28) =36.12, p>.05). Second, by means of the chi-square difference test, we tested whether the theoretically proposed pattern of relationships (see Figure 1 ) was invariant for both the panel group and the dropouts (cf. De . For both samples, we tested whether a model in which the relationships were specified as non-invariant, fitted better than a model in which the relationships were specified as invariant. These analyses also revealed no significant differences between the panel group and the dropouts in both our study samples; the difference in chi-square was not significant (sample 1: D c 2 (4)= 6.75, p>.05; sample 2: D c 2 (4)=1.73, p>.05). Thus, we may conclude that in both samples the panel group and the dropouts are quite comparable with regard to the interrelationships between the study variables and with regard to the pattern of relationships, and that no serious selection problems have occurred.
Step 2: Preliminary analyses Next, we performed several preliminary analyses (i.e. means, standard deviations, Cronbach's alphas, test-retest reliabilities, zero-order Pearson correlations). The results of these analyses are depicted in Tables 1 and 2 . Table 1 shows that the internal consistencies are generally quite acceptable (according to the .70 criterion of Nunnally, 1978) . In sample 1, two variables have reliabilities below .65 (i.e. Time 1 turnover intention and Time 2 emotional exhaustion). In sample 2, however, the reliabilities of these variables are quite acceptable. Furthermore, Table  2 shows that the test-retest reliabilities of most variables were moderate to high, with somewhat higher stabilities for sample 2. The cross-sectional correlations (i.e. Time 1 work characteristics to Time 1 outcome variables, and Time 2 work characteristics to Time 2 outcome variables) show that in both samples and at both measurement points the associations between work characteristics and outcome variables generally meet our expectations (see Figure 1 ). An exception is the relationship between the additive MPS index and intrinsic work motivation, which is not significant in sample 2 (teachers) at Time 1. At Time 2, however, this relationship is significant.
Step 3: Cross-sectional analyses: Testing the generalizability of the proposed pattern of relationships (H1) In order test the generalizability of the pattern of relationships depicted in Figure 1 over samples (H1), we performed multi-sample analyses (MSA) for bank employees and teachers at both Time 1 and Time 2. We used covariance matrices as input and we controlled for gender and age, because these demographic variables may confound the results (cf. Karasek & Theorell, 1990; Zapf et al., 1996) . These variables were labelled as exogenous (cf. Bollen, 1989; De Jonge et al., 2001) , and all other variables (i.e. work characteristics and outcome variables) were labelled as endogenous. Because the endogenous variables might partly be predicted by variables that are not included in the present study, the error variances of the endogenous variables themselves and the error variances regarding the relationships among the endogenous variables (i.e. within the group of work characteristics, and within the group of outcome variables) were set free (cf. De MacCallum, Wegener, Uchino, & Fabrigar, 1993) . Figure 1 shows the general structural equation model we used in these analyses.
The results of the MSA at Time 1 indicate that the basic pattern of relationships (Figure 1 ) holds in both samples (i.e. the proposed relationships are significant in both 
samples as indicated by the t-values).
The overall model fit (the fit of all models over all samples) was, however, not optimal. In line with the suggestions provided by LISREL (modification indices), we added the relationship between social support and turnover intention in both samples, and the relationship between the additive MPS index and emotional exhaustion in sample 2. This improved the model fit considerably (see Discussion section). In order to find more evidence for the generalizability of the basic pattern of relationships over samples (H1), we compared a model, M1, in which the basic pattern of relationships (Figure 1 ) was specified as invariant across the two samples, with a less restrictive model, M2, in which the basic pattern of relationships was specified as non-invariant, by means of the chi-square difference test. The additional relationships were specified for each sample separately, in both M1 and M2. It appeared that the difference in chi-square between M1 and M2 was not significant (D c 2 (4)= 3.54, p>.05), indicating that M2 has no better fit than M1. The proposed pattern of relationships is invariant across both samples. The practical fit indices of M1 appeared to be acceptable (i.e. RMSEA =.06, AIC=105.61, NNFI= .89, CFI=.95, AGFI =.95).
The MSA results for Time 2 also showed that the basic pattern of relationships holds in both samples (i.e. significant t-values). This time we had to add the relationship between social support and turnover intention, and the relationship between the additive MPS index and emotional exhaustion only in sample 2 (see Discussion section). The Time 2 results also indicated that the basic pattern of relationships was invariant across the two samples (the chi-square difference between M1 and M2 was not significant: D c 2 (4)=1.85, p>.05). The practical fit indices of M1 were reasonable (i.e. RMSEA =.08, AIC= 114.95, NNFI= .81, CFI=.95, AGFI= .95). In conclusion, the proposed basic pattern of relationships (Figure 1 ) seems to be invariant across the study samples at both Time 1 and Time 2: H1 seems to be confirmed.
Step 4: Panel analyses: Testing H2 and H3 In order to test H2 (regular causation between Time 1 work characteristics and Time 2 outcome variables), we used structural equation modelling for longitudinal analyses. Covariance matrices were used as input for these analyses. The general panel model we used is depicted in Figure 2 .
We compared the following competing structural equation models (see also De Jonge et al., 2001) . M1: a model without cross-lagged paths, but with temporal stabilities and synchronous correlations (i.e. off-diagonal psi values) between the Time 1 work characteristics and Time 1 outcome variables, and between the Time 2 work characteristics and the time 2 outcome variables. These synchronous correlations were specified according to the step 3 results. M2: a model which is identical to M1, but also includes cross-lagged paths from Time 1 work characteristics to Time 2 outcome variables, according to the pattern of relationships depicted in Figure 1 (i.e. regular causation, reflected by arrow 1 in Figure 2 ). M3: a model which is identical to M1, but also includes cross-lagged paths from Time 1 outcome variables to Time 2 work characteristics, according to the pattern of relationships depicted in Figure 1 ( i.e., reverse causation, reflected by arrow 2 in Figure 2 ). M4: a model which is identical to M1, but also includes both cross-lagged patterns (i.e. reciprocal causation, reflected by arrows 1 and 2 in Figure 2 ). Models M3 and M4 were included in order to test the alternative explanations for a regular causal pattern of relationships between Time 1 work characteristics and Time 2 outcome variables (H2). If model M2 appears to be the best model, H2 will be accepted. If M3 (reverse causation) appears to be the best model, H2 will be rejected. When M4 is found to be the best model, reciprocal causation exists, and H2 will be confirmed only partially.
Maximum likelihood was used to estimate the fit of the structural equation models (Jöreskog & Sörbom, 1993) . Again, we controlled for Time 1 gender and age (cf. Zapf et al., 1996) : All work characteristics and outcome variables were labelled as endogenous. The structural equation models consist of the following parameters: regression coefficients representing the differential cross-lagged structural paths (arrows 1 and 2 in Figure 2) ; temporal stability coefficients between the measurement scales of the work characteristics and the outcome variables; covariances between the background variables; and residual covariances among the work characteristics, among the outcome variables, and between the work characteristics, on the one hand, and the outcome variables, on the other hand (i.e. the synchronous off-diagonal psi values) (cf. De Jonge et al., 2001) .
Testing causal predominance in sample 1: Model comparisons
The results of the model comparisons are summarized in Table 3 .
First, we compared M1 (no cross-lagged paths) and M2 (cross-lagged paths from Time 1 work characteristics to Time 2 outcomes). The chi-square difference between M1 and M2 was significant. This means that a model with cross-lagged relationships between work characteristics at Time 1 and outcome variables at Time 2 (M2) fits better to the data than a model without cross-lagged relationships (M1). Next, we compared M1 and M3 (cross-lagged paths from Time 1 outcomes to Time 2 work characteristics). The chi-square difference test between M1 and M3 was not significant, indicating that M3 has no better fit than M1. A model with cross-lagged relationships between Time 1 outcome variables and Time 2 work characteristics (M3) had no better fit than a model without these cross-lagged relationships (M1): Time 1 outcome variables generally do not have unique causal effects upon Time 2 work characteristics. Furthermore, the chi-square difference test between M1 and M4 was not significant either. The model with reciprocal cross-lagged relationships (M4) did not have a better statistical fit than a model without cross-lagged relationships (M1). In addition, the chi-square difference test between the models M2 and M4 was not significant. This means that addition of the reverse cross-lagged paths between Time 1 outcome variables and Time 2 work characteristics does not improve the fit of a model with cross-lagged paths between Time 1 work characteristics and Time 2 outcome variables (M2). We may conclude from these results that in terms of chi-square relative to the degrees of freedom (parsimony), model M2 has the best fit of the four competing models. When we consider the practical fit indices, model M2 also appears to have the best model fit. For instance, NNFI (fit criterion for model comparison) is highest, and AIC and RMSEA (fit criteria for parsimony) are lowest (cf. De Jonge et al., 2001; Schumacker & Lomax, 1996) . Thus, for sample 1 (bank employees), hypothesis 2 seems to be confirmed. Time 1 work characteristics influence time 2 outcome variables.
Speci c causal effects in sample 1: Cross-lagged relationships
In addition to the determination of causal predominance, it is very informative to look at specific causal effects and measures of strength of individual relationships (cf. De Rogosa, 1980) . Figure 3 represents the estimated structural coefficients of the best fitting model in sample 1 (i.e. M2; the parameters have been standardized and only significant cross-lagged relationships and temporal stabilities are shown). It appears from Figure 3 that the cross-lagged relationships between the Time 1 additive MPS index and Time 2 intrinsic work motivation, and between Time 1 workload and Time 2 emotional exhaustion were significant, even after controlling for stability effects. The relationship between the Time 1 additive MPS index and Time 2 intrinsic work motivation was positive (as expected). Higher levels of MPS at Time 1, lead to higher levels of intrinsic work motivation at Time 2. However, the cross-lagged relationship between Time 1 workload and Time 2 emotional exhaustion appeared to be negative, which is contrary to expectations and not in line with the bivariate Pearson correlation (see Table 2 ). We address this issue in the Discussion section.
Finally, in order to explore the data somewhat more, we examined the modification indices LISREL provided with regard to the cross-lagged paths and the synchronous paths within Time 2 (betas). It appeared that the following paths had modification indices >5.00: Time 2 additive MPS index to Time 2 turnover intention, Time 2 workload to Time 2 emotional exhaustion, and Time 2 unmet career expectations to Time 2 turnover intention. We added these relationships to the best-fitting model one by one. It appeared that all these relationships were significant, except for the relationship between the Time 2 additive MPS index and Time 2 turnover intention. The betas of the two significant relationships were .81 and .85, respectively. Note that these additional paths are in line with our model (see Figure 1 ). In the analyses described above, however, only the synchronous psi values were specified, and the synchronous betas were not. The fit indices of the model that includes the two additional paths are: c 2 (53) =72.22, p>.05, RMSEA =.04, AIC=231.10, NNFI=.92, CFI=.96, AGFI= .86. There were no cross-lagged paths with modification indices >5.00.
Testing causal predominance in sample 2: Model comparisons
The results of the model comparisons for sample 2 (teachers) can also be found in Table 3 . First, we compared M1 and M2. The chi-square difference test between M1 and M2 was not significant. This finding indicates that a model with cross-lagged relationships between work characteristics at Time 1 and outcome variables at Time 2 (M2) does not fit better than a model without cross-lagged relationships (M1). Next, we compared M1 and M3 (cross-lagged paths from Time 1 outcomes to Time 2 work characteristics). The chi-square difference test between M1 and M3 was significant. This means that there is evidence for reverse causation: a model with cross-lagged relationships between Time 1 outcome variables and Time 2 work characteristics (M3) fits the data better than a model without cross-lagged relationships (M1). Furthermore, the chi-square differences between M1 and M4 (model with both cross-lagged patterns), and between M3 and M4 were not significant. There exists no evidence for reciprocal causation. Thus, in terms of chi-square relative to the degrees of freedom (parsimony), model M3 has the best fit of the four competing models. When we consider the practical fit measures, it appears that M3 shows the best combination of NNFI and CFI and the lowest RMSEA. Thus, we may conclude that M3 is the best model. Time 1 outcome variables influence Time 2 work characteristics. H2 (regular causation) could not be confirmed in sample 2.
Speci c causal effects in sample 2: Cross-lagged relationships
With regard to specific relationships, it appears that one reverse cross-lagged relationship was significant, even after controlling for stability effects. The standardized estimated structural coefficients of model M3 are depicted in Figure 4 . Only significant cross-lagged relationships and temporal stabilities are shown.
It appears from Figure 4 that the cross-lagged relationship between Time 1 turnover intention and Time 2 unmet career expectations was significant. A higher level of turnover intention at Time 1 leads to a higher level of unmet career expectations at Time 2.
Finally, just as in sample 1, we examined the modification indices LISREL provided with regard to the cross-lagged paths and the synchronous paths at Time 2 (betas). It appeared that the following paths had modification indices which were >5.00: Time 2 additive MPS index to Time 2 emotional exhaustion, Time 2 additive MPS index to Time 2 turnover intention, and Time 2 social support to Time 2 turnover intention. We added these relationships to the best-fitting model one by one. It appeared that all relationships were significant. The betas of the three significant relationships were .20, .24 and .15, respectively. These additional relationships are partly in line with the step 3 results. The fit indices of the model that includes the three additional paths With regard to hypothesis 3 (H3), it may be concluded that the causality of the proposed pattern of relationships was not stable over the two groups. In sample 1, the cross-lagged pattern of relationships between time 1 work characteristics and time 2 outcome variables is causally predominant, and in sample 2, a reverse pattern of relationships is predominant. Thus, we conclude that H3 has not been confirmed in this study.
Discussion
The main purpose of this study was to find evidence for the specific pattern of relationships between four work characteristics (i.e. task characteristics, workload, social support and unmet career expectations) and three outcome variables (i.e. intrinsic work motivation, emotional exhaustion and turnover intention). By means of a longitudinal design, we aimed to test the causality of the pattern of relationships depicted in Figure 1 . We used a two-wave panel design and followed the suggestions of Zapf et al. (1996) and Finkel (1995) with regard to longitudinal research as much as possible.
Our first hypothesis was that the pattern of relationships between work characteristics and outcome variables, as it is shown in Figure 1 , is generalizable across samples (H1). Our results indicated that the proposed pattern of relationships (Figure 1) was invariant (i.e. had the same strength and direction) across the two samples at both Time 1 and Time 2. However, in both samples, the relationship between social support and turnover intention had to be added in order to reach optimal model fit. In the present study, this additional relationship appears to be generalizable over samples. With regard to this relationship, indeed some theoretical and empirical evidence exists (cf. McFadden & Demetriou, 1993; Schaufeli & Enzmann, 1998; Stremmel, 1991) . According to, for instance, Schaufeli and Enzmann, conflict with colleagues and/or supervisors might be a plausible reason to leave an organization, especially when employees find no alternative solution to resolve the conflict. Empirical results regarding this relationship are mixed, however. Janssen et al. (1999) , for instance, did not report this relationship. This non-finding might be explained by the fact that they only measured co-worker support, whereas in the present study a combined scale was used to measure social support (i.e. measuring social support from co-workers and from supervisors). It might be that conflicts with supervisors are more salient to individual employees and their careers than conflicts with colleagues, and may as such have more impact. In sample 2 (teachers) we also added the relationship between the additive MPS index and emotional exhaustion (i.e. the lower the additive MPS index, the higher the level of emotional exhaustion; lack of, for instance, autonomy and variety may lead to stress and emotional exhaustion). This relationship appeared not be generalizable over the samples in our study, but it has been reported before by, for instance, Xie and Johns (1995) . They found a curvilinear relationship between job scope and emotional exhaustion. That is, both when job scope is too low, and when job scope is too high, emotional exhaustion occurred.
Our second hypothesis (H2) was that Time 1 work characteristics influence Time 2 outcome variables. Comparison of four competing models (by means of the chi-square difference test) indicated that in sample 1 (bank employees) the regular causation pattern (M2) was predominant. Time 1 work characteristics influence Time 2 outcome variables. More specifically, we found two significant cross-lagged relationships. The first significant cross-lagged relationship we found in sample 1 was the relationship between the additive MPS index and intrinsic work motivation (a higher MPS at Time 1 leads to higher intrinsic work motivation at Time 2). Challenging work leads to intrinsic motivation, also in the long-term (cf. Hackman & Oldham, 1980) . This implies that the positive effects of job redesign will not fade away in a short period, contrary to the positive effects of, for instance, a salary raise (Thierry, 1998) .
Second, we found that Time 1 workload influences Time 2 emotional exhaustion. Opposite to our expectations, however, this relationship was negative, while the bivariate relationship between workload and emotional exhaustion was positive. This negative direct effect of Time 1 workload on Time 2 emotional exhaustion might be due to the so-called suppressor phenomenon, more precisely, negative suppression (Maassen & Bakker, 2000; Tzelgov & Henik, 1991) . Negative suppression occurs when two or more independent variables (predictors, e.g. Time 1 workload and Time 1 emotional exhaustion) have positive predictive validity and intercorrelate positively, and one of the predictors receives a negative path coefficient. According to Maassen and Bakker (2000) , there is a fair chance on a suppressor situation in a structural model that includes variables that are measured at two time points, and in which the stability coefficients and synchronous correlations are substantially larger than the cross-lagged coefficients. Maassen and Bakker (2000) state that we should not immediately conclude that there is a negative direct effect of Time 1 workload on Time 2 emotional exhaustion. This finding might be due to a statistical artifact.
The so-called 'adjustment' or 'habituation' processes may be another, more substantial explanation for this finding (Frese & Zapf, 1988; Gaillard, 1996) . These processes imply that even although the stressor (e.g. workload) is still present, the dysfunctioning (e.g. emotional exhaustion) decreases. People get used to the presence of the stressor and learn to cope with it more effectively over time. We believe, however, that the first explanation (suppression) is more likely, because of the positive bivariate correlation between Time 1 workload and Time 2 emotional exhaustion.
In sample 2 (teachers), we found evidence for reverse causation: M3 was predominant. Time 1 outcome variables influenced Time 2 work characteristics. This finding is partly in line with earlier findings and theoretical considerations of, for instance, De and Zapf et al. (1996) , but contradicts with our hypothesis. Zapf et al. (1996) state that it can be useful to test synchronous effects (betas) too. In a study with a time interval of one year a true three months causal lag may in fact be better represented by the synchronous paths (at Time 2) than by the cross-lagged paths. Perhaps among teachers the causal lags are shorter than among bank employees and is this the reason we did not find regular causation among teachers. Hence, the results may depend on the specific method of analysis that is used.
More specifically, we found the reverse relationship between Time 1 turnover intention and Time 2 unmet career expectations to be significant. In the present study, the most likely explanation for this finding is probably the true strain-stressor hypothesis. We also found a significant cross-sectional correlation between Time 1 unmet career expectations and Time 1 turnover intention. In the short run, people may have unmet career expectations and therefore think about leaving the organization. Once they have reached this stage, these employees and their supervisors, might put even less effort into career development. As a consequence, the level of unmet career expectations rises even further (self-fulfilling prophecy). However, for Dutch teachers, job alternatives are scarce. Therefore, it is rather difficult for them to actually leave the organization (bank employees have more job alternatives). Thus, among teachers, turnover intention cannot easily be transferred in turnover. This might be frustrating and the frustration about the career possibilities within the organization might increase in turn. Or, in other words, employees decide they want to leave the organization, and then look for reasons to justify their decision (e.g. their level of unmet career expectations rises further and further). In social psychology this phenomenon is known as the urge for confirmation: people consider information that confirms their decisions and convictions more important than information that refutes their beliefs (e.g. Ditto & Lopez, 1992) . Hence, they absorb confirming information more easily.
In the panel analyses (step 4) we also found several additional relationships, which were largely in line with our hypotheses in Figure 1 and the above-mentioned step 3 results.
Our final, third hypothesis (H3) was that the proposed causal pattern of relationships holds over different occupational groups. We did not explicitly test this hypothesis. However, we may conclude from the results discussed above, that hypothesis 3 was not confirmed in this study. In sample 1, we found evidence for regular causation, but in sample 2 (teachers), we found evidence for reverse causation. As we have concluded above, there is still an ongoing discussion about the best way to analyse panel models (Zapf et al., 1996) . It is, for instance, not clear whether synchronous effects should be modelled in panel analysis. Some researchers do (e.g., Zapf et al., 1996) , whereas others do not (e.g., De .
In sum, the present results indicate that our theoretical expectations with regard to the causality of relationships between work characteristics and outcome variables seem to hold to some extent. That is, the proposed pattern of relationships holds over samples, and work characteristics influence outcome variables in one sample. We were, however, not able to exclude the alternative explanation of reverse causation totally. These longitudinal results generally strengthen earlier cross-sectional results of Janssen et al. (1999) and Houkes et al. (2001) and the existing theories in the area of work and organizational psychology. Practically, our results provide a basis for interventions aimed at improving the worker's health and motivation. The results show that task redesign may influence the intrinsic work motivation of employees in the shortterm as well as in the long-term. In addition, reducing levels of workload may prevent emotional exhaustion. Finally, by means of paying attention to career expectations of employees (e.g. career development programmes, education programmes), retention of valuable employees might be accomplished.
Limitations of the study
Some limitations with regard to the present study should be mentioned. First, we measured the study variables at two fixed time points, while the processes we observed are continuous. Thus, if the time lag between the two measurements does not match with the actual causal lag, it is possible that our results are not completely valid (cf. Kessler & Greenberg, 1981) . This time-lag problem is very difficult to solve and is intrinsic to longitudinal research in general. As mentioned earlier, in a study that uses a time lag of one year, a true three-month time-lag, might be better represented by synchronous effects than by the lagged effects (Zapf et al., 1996) . Moreover, in our study, the time-lag problem is even more pronounced, because we studied several different relationships simultaneously. It is, for instance, theoretically plausible that the true time lag between the additive MPS index and intrinsic work motivation is shorter than the true time lag between workload and emotional exhaustion. Moreover, the true causal lags may differ across samples.
Second, there is the problem of attrition (i.e. panel mortality). The panel groups in our study consisted of 30% of the initial samples. Thus, we have lost a considerable part of the respondents during our study. If this non-response has occurred completely at random, there seems to be no threat to validity. If, however, non-response did not occur completely at random, the conclusions drawn from the study, may not be valid for the total population (i.e. no external validity) (Hagenaars, 1990) . Our non-response analyses showed that in both samples, the panel group did not differ from the dropouts regarding the variables under study. Therefore, we concluded that no serious selection problems had occurred.
In addition, considering our results, we may conclude that even structural equation models, full panel designs, correcting for background variables, etc. are not sufficient to exclude problems such as negative suppression. When the stability of, for instance, an outcome variable is large (i.e. a high test-retest reliability), the chance on negative suppression increases. Furthermore, the results of the longitudinal analyses may depend on the strategy of analysis that is used (cf. Zapf et al., 1996) . Hence, challenges for future research may be found in developing better techniques which are particularly appropriate to analyse longitudinal data and to determine adequate time lags.
In sum, we believe that the results of our study are noteworthy, as we (partly) validated a model that describes specific relationships between work characteristics and psychological outcomes by means of a longitudinal design which largely meets the present criteria for longitudinal research formulated by Zapf et al. (1996) .
